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INTRODUCTION

This report provides hydrologic and hydraulic information related to the flood
of September 16, 1975, in the Guayanilla Valley. The information presented is a
compilation of data recovered by the U.S. Geological Survey, and information
provided by the residents in the study area.

The Guayanilla Valley (fig. 1) lies on the southwestern coastal plain of Puerto
Rico about 15.3 km west of the city of Ponce. The town of Guayanilla is located in
the upper part of the flood plain of the Rio Guayanilla. The climate on the coastal
plain is semiarid with a mean annual precipitation of 1,140 mm, while in the moun-
tainous area of the southern slopes of the Cordillera Central the mean annual is

The flood of September 16, 1975 was the fourth highest of record since 1899.

The U.S. Geological Survey recovered high-water marks in the flood plain and
made an indirect measurement at the new Highway 2 bridge shortly after the flood.
The peak discharge was 630 m>/s.

Photographs of selected sites in the Guayanilla area during the September
16,1975 flood are shown in figures 3-10 and figures 15-17. The photograph locations
are identified on the flood map by a circular symbol with an identifying letter and an
arrow showing the direction in which the respective photograph was taken. A rod
marked in feet and a black arrow is used to point out the depth of floodwaters on
some photographs.

FIGURE 9. - Flood height (noted by arrow) at barber shop La Moderna
looking toward old Highway 2 bridge (photograph G).

in drainage area between the indirect measurement site and the gaging stations is
insignificant and no correction was applied to the measurement in this analysis.

FIGURE 11. - Stage-dischiarge relation of gaging station 50124500 at Guayanilla, P.R.

and indirect measurement site.

FLOOD FREQUENCY

Historical records were used to define a flow-magnitude frequency relation for
Rio Guayanilla at gaging station 50124500. Peak-flow data for this relation were
recovered from gaging stations 50124000 and 50124500 which were operated for a
total span of 18 years .

Water Resources Council Bulletin 17A (appendix 8, 1977) recommends that the
frequency relation at a gage site be determined by a weighting of the discharge for a
selected frequency using the station data and data obtained by regional flood
magnitude-frequency relation. This was done using the relation developed with the

FL O OD OF SEP TEMBER 1 69 1 9 75 IN TH E 20 | Table 3.--Reference marks established by the U.S. Geological Survey
' £ ' in the Guayanilla study area.
GUAYANILLA VALLEY, PUERTO RICO g
5 Reference Elevation Description of location
& o mark number (MSL), in
B 3 S (see map) meters
= = ,
y 5 RM-1 27.20 Chiseled square painted red, on top of downstream side
T of handrail about 2.3 Km northwest of Guayanilla town
2 square.
Karl G. Johnson . 3 - ;
N oL . 2 | RM-2 21.20 Standard tablet embedded in concrete on left downstream
E = J = abutment on old Highway 2 bridge over Rio Guayanilla.
m 2 § Second bridge in downstream order.
[}
: g RM-3 11.66 Chiseled square painted red on twin manhole foundation
e P © on left upstream side of old Highway 2 bridge over the
i l = Rio Guayanilla. Third bridge in downstream order.
g ('f RM-4 9.96 Chiseled square painted orange on sidewalk by water-
o é meter box on left side of entrance to Guayanilla cemetery.
ﬁ ‘% RM-5 6.72 Chiseled square painted orange on concrete base of sugar-
DEPARTMENT OF THE INTERIOR v S0 D 0650 L e ® 4 & cane weighing scale at entrance gate to Central Rufina.
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U/é 4 - Jﬁ?} \ . O 3{ % s - Water-surface contours are based on the elevations of high-water marks recov-
52 ) Vi —\i&/ /?’)‘TJJGJ S ! ' = N o ered after the September 16, 1975 flood. These contours represent equal elevations
Jf\\ %&%&‘ & \L/F/ \\ § 8 2 of the water surface and are normal to the direction of flow. Some irregularities in
WATER RESOURCES INVESTIGATIONS 18°00° . j) I ‘s PONGE /J ///M 18°00° L 19 1 o § ] | the shape of the high-water contours occur due to obstructions to the flow, such as
o = é § sugarcane, highway embankments, and housing areas in the valley. The approxi-
g < mate depth of flooding at any point in the inundated area can be estimated by
FLOOD HISTORY 2 subtracting the ground elevation contour fr_om the _water-surf:ace elevation contour.
§ Intermediate estimates of depth can be obtained by interpolation.
Uk o s o s s e s Historical records and interviews with residents in the study area indicated that
the valley has experienced severe flooding at least nine times since 1899. The 1899
flood was the highest for which flood elevations could be delineated. Since 1899
major floods occurred in 1928, 1932, 1954, 1958, 1974, 1975, 1976 and 1979.
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A stage-discharge relation was developed at station 50124500 (fig. 11). The o : ; | ; i
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23(112402(1).6th zlefllordsdat t:le site. The th‘(;atlon (l)lf gag_ln%_ Statl?gs %?112;'(%?0 and DISCHARGE, IN CUBIC METERS PER SECOND FIGURE 12. - Location of gaging stations 50124000 and 50124500 topographic map with a 10-m contour interval, scale 120,000 The flood boundaries
, and the indirect-measurement site are shown in figure 12. The difference :

were delineated using the high-water marks and field inspection of the flooded area
immediately after the inundation. Where shallow depths occurred, the flood bound-
aries were not delineated on the topographic maps. The pattern of inundation of
future floods, even of the same magnitude, will be affected by new highways and
bridges, new buildings, landfills, or by relocation or excavation of the stream chan-
nel. The photographs in figures 15-17 show channel improvements upstream and
downstream of old Highway 2 bridge after the September 16, 1975 flood, which will
cause changes in the flood pattern of future inundations.

18 years of station data and with results of a regional study accomplished by Lopez
and others, 1979. The resulting frequency curve is shown in figure 13. The recur-
rence intervals shown in table 1 were derived from this figure.

2,030 mm. The average daily temperature ranges from 27°C in the winter to 29°C in
the summer.

Most of the valley is dedicated to agriculture with sugarcane the main crop.
Beginning in the early sixties some heavy and light industry moved into the lower
part of the valley starting a trend toward changing the economy to industrial. This
trend has created the need to utilize the flood plain to meet the continuous growth of
the Guayanilla urban area.
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This report provides valuable information for planners and designers in making 1000
decisions regarding development of the flood plain in the Guayanilla Valley.

Data are generally referred to in SI (International System) units. The SI units
may be converted to inch-pound units by multiplying the units given by the factors
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\}: el FIGURE 15. - From old Highway 2 bridge (D) looking upstream
hotograph I).
Length L )
100 I | | | | ! | 1 | | | 1 | 1 1
meter (m) 3.2808 foot (ft) 2 3 4 5 10 20 30 40 50 100
millimeter (mm) 0.03937 inch (in) RECURRENCE INTERVAL, IN YEARS
kilometer (km) 0.6214 mile (mi) FIGURE 13. - Discharge frequency relation for station 50124500,
FIGURE 3. - Flood height (noted by arrow) at entrance Rio Guayanilla at Guayanilla, P.R.
s of Guayanilla cemetery (photograph A).
square kilometer (kmz) 0.3861 square mile (miz)
Discharde Table 1.--Floods on the Rio Guayanilla at gaging station 50124500
((:::Bl/(;;n SEEper Setond 2l z:gg);z)foot BErsctand Elevation above Peak discharge, Recurrence iinterval,
Date mean sea level, cubic meters yearss
Temperature S =2 meters per second
: o o st (0 ﬁ*‘ﬁ@:‘f@
degree Celsius (C°) 1.8C° + 32 degree Fahrenheit (°F) % August 8, 1899 2.0 1100 100
September 13, 1928 20.9 650 30
May 7, 1932 21.3 790 46
RiO GUAYANILLA BASIN October 13, 1954 20.5 510 18
5 : A . May 6, 1958 19.4 330 8
The Rio Guayanilla basin is located on the southwestern slopes of the Cordillera 2y . FIGURE 16. - Looking from right bank toward left bank in the vicinity of
Central (figure 1). The Rio Guayanilla flows in a southerly direction from the November 2, 1974 18.7 190 4 i i ’
% 5 5 . . s . Id High 2 brid 8
rugged hills through steep slopes into a fan-shaped alluvial valley with milder slopes, e o Hige i aastpnl)
and empties into Bahia de Guayanilla on the Caribbean Sea. The basin has a drain- September 16, 1975 20.8 630 28
age area of 47.9 km? at the U.S. Geological Survey gaging station 50124000
(discontinued); and 53.9 km? at gaging station 50124500. The total drainage area of October 8, 1976 18.4 150 3
the basin is about 80 km.
August 31, 1979 20.0 450 14
FIGURE 4. - Flood height (noted by arrow) at pumphouse
beside Guayanilla cemetery (photograph B). FLOOD PROFILES

The profile shown in figure 14 was developed from high-water marks recovered
by the U.S. Geological Survey after the flood water receded and it represents the
water-surface elevation above mean sea level for the September 16, 1975 flood. It is
referenced to the arbitrary baseline shown on the flood map. The baseline, and
therefore the profile, is not confined to the configuration of the channel but follows
a smoother path along the flood plain in the general direction of the floodflow.
There are seven bridges over Rio Guayanilla in the study area (table 2). Two of the
bridges were destroyed by the flood.
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T;rmoefwtrica Table 2.--Elevation of bridges over the Rio Guayanilla in the study area

o ; e Siaoning Elevationiimeters (MSL) FIGURE 17. - In the vicinity of old Highway 2 bridge (D)
; Map along Location of bridge looking downstream (photograph K).
al symbol  baseline, in
o kilometers Top deck Low beam
Bahla de Taltaboa
L I & i . A 0.98 Old railroad bridge on 4.6 3.7
EXPLANATION o %’/g; 5 108 ] i.’} \ , road to Central
Study area lood 0'/‘ $c§e“\mbe\r\16;{‘/f‘1'975 - 3 H A . . E (;b% YAA . , Rufina COOPERATION AND ACKNOWLEDGMENTS
g : . - ih the Yauco Valley, - 4 AHL , DE NILILA * : :
o Drainage basin boundary o it - B . e
, \/Puerto Rico Joins here. . . 1.50 Abandoned railroad bridge 6.2 5.6 This report was prepared under a cooperative agreement between the Puerto
1 4 e o U, Gl Suny : C 2.30 lldiighvos 2 bidee 91 8.2 Rico Department of Natural Resources, the U.S. Army Corps of Engineers, and the
3 Mies : U.S. Geological Survey.
D 2.85 Old Highway 2 bridge 12.8 12.1
FIGURE 1. - Location of study area and the Rio Guayanilla drainage basin. E 4.18 Old Highway 2 bridge 215 20.3 ADDITIONAL INFORMATION
F 4.52 New Highway 2 bridge 25.5 24.3 Additional information related to this report can be obtained from the U.S.
Geological Survey, San Juan District Office, G.P.O. Box 4424, San Juan, Puerto
* Rico 00936.
FIGURE 5. - Flood height (noted by arrow) at Central Rufina Destroyed by the September 16, 1975 flood.
The bridge over the auxiliary channel located on the coastline
on abandoned house (photograph C). about 450 m east of mouth of Rio Guayanilla was destroyed
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FLOOD OF SEPTEMBER 16, 1975 IN THE GUAYANILLA VALLEY, PUERTO RICO
Py FIGURE 6. - Flood height (noted by arrow) in front of Central Rufina
office building (photograph D).
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locations of selected precipitation and stream-gaging stations, and

of the September 16, 1975 flood THE MEAN RANGE OF TIDE IS APPRROXIMATELY O 2 METERS

table showing th ipitation for th lected stati FIGURE 14. - Profile of Rio Guayanilla during the September 16, 1975 flood.
able showing the precipitation for the selected stations.
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